But, at the same time, practice refused in most cases to follow precept, and the antagonism of alkalies and acids outside the body was regarded as taking place similarly within,?alkalies being given for acidity, acids for the reverse; in many cases with very considerable, if only transient effect.
Before looking more closely at the recent work done in connexion with the action of these bodies on the secretions of the alimentary canal, the general question of the influence of acids and alkalies on the body, as a whole, and on the more remote secretions, might be briefly examined.
In tlie widest sense acids may be looked 011 Virchow's Archiv, cxxv., 3, p. 566) found that HC1 had little effect on the alkalinity of the blood, but strongly increased the acidity of the urine, while botli lactic and tartaric acids diminish the reaction of the blood and increase the acidity of the urine to some degree. Bicarbonate of soda, on the other hand, increased the alkaline reaction of the blood and diminished the acidity of the urine.
H. J. Hamburger (" Ueber den Einfluss von Stiure und Alkali auf defibrinirte Blut," Archiv fur Anat. und Phys., 0 to 6, p. 513, 1892) found that the administration, or addition rather, of either class of substances increased the permeability of the red blood corpuscles.
Dr Gaskell showed that dilate acids cause relaxation of the muscular substance both of the heart and of the vessels, while dilute alkalies have an opposite effect. Dr Lauder Brunton and Dr Cash (Disorders of Digestion, 1886, p. 343) verified this. The reaction of the blood then may be changed, and the calibre of the vessels altered by their administration.
A much more difficult question, and one of very considerable importance, is the effect of these bodies on the metabolism of the body and on the assimilation of proteids.
G. Jawein, in an important paper on the subject (" Zur Frage liber den Einfluss des doppelt Kohlensauren resp. citronsauren Natrium in grossen Dosen gegeben auf den Stickstoffumsatz Stadelmann, again (Ueber den Einjluss der alkalien auf der menschlichen Stoffwechsel, Stuttgart, 1890), found that after small doses of alkali little change in the amount of uric acid secreted occurred, and that after large doses the amount diminished. He also makes the remark that the more alkali which is added to the body the less NH3 there is present in the urine. The preponderance of opinion, then, appears to be on the side of an increase of metabolism after the administration of alkalies, especially in large doses. Acids, however, have far less effect in the body chemistry, being neutralised very quickly after ingestion.
The action of acids and alkalies on the various secretions of the alimentary canal may now be considered.
Both the acidity of the urine and the alkalinity of the saliva seem to vary with the acidity of the gastric contents. But the variations in the acidity of the urine are much more striking, and naturally, the urine being an excretion, more nearly allied to the amount of acid secreted by the gastric mucous membrane. In fact, the relationship between the reaction of the urine and the acidity of the gastric contents depends more on a simple process, the getting rid of a surplus acid, or the prevention of an abnormal decrease in the alkaline reaction of the blood. In June 1893, in the Archives Generates de Medecine, Dr G-. Linossier and Dr G. Lemoine published a paper on this subject. They experimented on a human ruminant, and found that bicarbonate of soda in both large and small doses acted as an excitant of gastric secretion. Medium doses had the greatest effect, the secretion of acid necessary to antagonise the larger doses (150 grains) being so great that the normal excess of acid had not been reached when the stomach began to empty. The maximum acidity was reached in two hours after a dose of 7? grains., in three hours after 15 grains, and in four hours after 75 grains of the alkali had been given with the food.
The production of the fatty acids, the result of fermentation, was favoured by the administration of the alkali; the acids so formed contributing to the saturation of the alkalinity.
Bicarbonate of soda acted most strongly as a promoter of the secretion of HG1 if given one hour before food. If given after food the action was not so pronounced.
Carbonate of lime seemed to act in much the same way, but not so markedly.
The experimenters came to the conclusion that the exhibition of bicarbonate of soda for some time caused the excitant action to be continued beyond the actual dates of administration. In fact, it excited and prolonged the secretory activity. As the experiments were conducted on different subjects, to whom different drugs were given, it will be easier to group the details with regard to the patient rather than in connexion with the drugs. In this way the varying acidities may be better contrasted with the control observations, while the results obtained may be afterwards summarised. In the accompanying Table the details of four series of experiments will be found. From a study of these it is plain that even heroic doses of the dilute hydrochloric acid, B.P., have little or no effect in increasing the secretion of acid in the stomach. That, in fact, they have a very considerable retarding effect will be evident from a consideration of the figures and what they imply. In no instance does the acidity after administration of the acid reach that recorded in the control observations. Less, then, has been secreted. But the amount is still less if it be remembered that very considerable quantities of the very acid required were added to the contents, generally indeed before, but with only slightly Half-ounce and ounce doses of the liquor ammonii acetatis diminished the acidity slightly, when compared with the foregoing ; it still remained above that of the commencement, however. On the second day the acidity of the urine had fallen, the fall continuing through the next day.
Methods
With 20 and 40-grain doses of bromide of ammonium no great change in the acidity was observed.
Small doses of bicarbonate of soda, however, without very materially increasing the acidity, did not diminish it, and after 20 grs., free HC1 was detected in the stomach contents. The urine became less acid.
On the whole, then, the series of experiments on a case of chronic gastric catarrh has given rise to very much the results which one might have a priori expected. That is to say, that the action of the drugs is identical with, but inferior to, their action on more healthy mucous membranes. The acidity was lowest when the patient was getting an acid before meals; highest with ammonium chloride.
The free acidity also was most manifest when this last drug was being given.
Again, the patient's well-being was greatest when the supply of HC1 was most. He had more appetite, less feeling of weight and discomfort. With him also chloride of ammonium and bicarbonate of soda (if given before meals in the latter instance) gave most relief.
In another case, one of a nervous dyspepsia with somewhat indefinite symptoms, in a middle-aged man, I made only three observations. The contents of his stomach were removed one hour after food, ?one of the symptoms of his malady being the rapidity with which that organ emptied itself. Two hours after an ordinary meal of bread and butter and tea nothing could be obtained from his stomach, the wash-water, indeed, coming back almost unsullied.
In this case, again, the chloride of ammonium increased the acidity very materially. On reconsidering the results of the observations which I qad been able to make on this patient, it appeared to me that it was unfortunate that I had not used other acids than HC1 in some of the experiments. To remedy this omission I made use of both dilute nitric and dilute phosphoric acids in a similar manner to that in which I had used the hydrochloric acids.
I first gave half drachm and then drachm doses of dilute nitric acid in a little water to the patient. to the nitric acid. In both cases the free acid is least when the acid has been given with the food, while the total acidity is greatly increased by administration after the meal. It is noteworthy that the combined acidity in these three instances is high, owing, of course, to the inclusion of the non-volatile phosphoric acid (it is only volatilised by a dull red heat) in the residue after evaporation at 100?.
No diminution of the acidity occurred after the exhibition of the drug before food. The acidity was least when the acid was given with it.
The same remarks may be applied to the figures obtained with drachm doses. The acidity throughout is increased, but is least when the acid was given along with the food; indeed, on that occasion no free hydrochloric acid could be obtained.
These variations in the acidity were so constant, that I repeated the last three experiments in order to see if they would still persist. 
++
The figures are somewhat higher in this series, but the continuance of the administration of the acid may account for this.
The relation of the figures to one another is much the same, least when the acid was given with the food, most when it was given after it.
These figures demonstrate that acidum phosphoricum dilutum does not diminish the acidity of gastric contents whether it is given before, with, or after meals. With the food the acidity is less raised than in the other two cases.
I will bring together here some of the facts observed in this case when acids were given. It is evident from these tables that while both HC1 and HN03 diminish the amount of the total acidity if given before meals, they especially diminish that of the free acidity which, in this case, was always inorganic acid. The same acids given after meals increase the acidity materially. Dilute phosphoric acid, on the other hand, increases both the total and the free acidity whether given before or after meals.
In the last series of observations made on this patient I used bicarbonate of soda in a solution of which one drachm contained 10 grs. of the drug. As this salt has been used so frequently by other experimenters, I deemed it unnecessary to do more than simply corroborate their results if possible. I therefore gave the bicarbonate of soda in an exactly similar manner to that in which the acids were administered, the stomach contents, as before, being removed an hour and a half after the meal. Lemoine and Linossier's results are therefore corroborated, the alkali given before food raising the acidity above the normal, the alkali given with and after food not lowering the acidity as much as might be expected. If the figures obtained in this series when the alkali was given before food be compared with those of the HC1 series a striking difference is brought out. With 3ss. of HC1 | hour before food the total acidity was '3285 per cent., free acidity '01825 per cent. With 20 grs. of NaHC03 at that time the total acidity reached *4015 per cent., the free acidity '05475 per cent. If 3j*. of HC1 was given the total acidity was '346 per cent., the free acidity '073 per cent., while grs. 40 of NaHCOs raised the total acidity to '41975 per cent, with '0365 per cent, of free acid.
Even when these two drugs were given with the food, although their reaction is so dissimilar, yet the acidity afterwards varied very little ; for instance, after 3j. of the HC1 was given with the food the total acidity reached '27375 per cent, and '31 per cent., while with 20 grs. of NaHC03 similarly given the acidity was '219 per cent., with 40 grs. '31025 per cent.
It was only when these drugs were given after meals that great differences in the acidities observed appeared. So Not only were the drugs tested, by administration to a patient with a normal digestion, but they were also given to patients suffering from a variety of gastric disturbances. Hitherto nearly all the recorded observations on the altered chemistry of the gastric secretions after the exhibition of drugs have been performed on persons with a sound digestion. Any records, therefore, of the changes observed in the secretions of a diseased stomach are valuable.
A. NaHC03.?I hardly need add to the remarks which I have already made with regard to the action of sodium bicarbonate before food. In the first case on which I tried it, a case of dilated stomach with hyperacidity, the acidity was little influenced even by large doses. In the last case the acidity was indubitably raised.
The presence of an alkali in the stomach spurs on the acid-secreting cells first to neutralise and then to drown the alkali in an excess of acid.
B. HC1.?Dilute hydrochloric acid, on the other hand, has the opposite action.
And not only do these results occur in normal digestion, but in impaired digestion also. The effect, however, of this drug was very slight in the case of cancer of the stomach experimented on, and in the patient suffering from a chronic gastritis, although in this last case the effect was more decided than in the cancer patient.
We may conclude, then, that alkalies do increase and acids decrease the gastric acidity if given before food.
On turning to the results obtained by the administration of acids after food, a difference may be at once noted between the cases in which digestion was ill performed and those in which it was normal.
In the case of the man with a dilated stomach even 240 T1{, of dilute HC1 failed to raise the acidity above the ordinary acidity without the addition of drugs, although the free acid was much increased.
In the cancer case the acidity rose slightly under these circumstances, while in the patient with a chronic gastritis the acidity ?doubled itself and free HC1 appeared.
In the gastrostomy case, on the other hand, administration of HC1, HN03 or H3P04 after food increased the acidity to '6 and -8 per cent., and that without discomfort to the patient. Intestinal Secretions.
So far I have only considered the effect which these drugs have on the gastric secretion. It is almost impossible directly to investigate the changes produced in the intestines. If the same law holds good for the cells of the pancreas as for those of the stomach, the more acid the food the greater will be the activity of the alkali secreting cells. If alkalies, therefore, increase the gastric acidity when given at certain times, they will also excite the pancreatic secretion in its turn. Lowering of the gastric acidity with large doses of alkali after food will decrease the flow from the pancreas. The converse results in the stomach from the administration of acids will be followed by converse results in the duodenum.
Acids, therefore, given before meals by decreasing both secretions will not favour fermentation in the intestines. Given after meals the increased flow of alkali into the duodenum will promote the acid fermentation found to be present in the smaller intestine, which in turn will prove detrimental to the growth of the ordinary putrefactive bacilli. If this hypothesis be true, therefore, acids should be given before food, alkalies after, for ordinary intestinal flatulence.
The administration of an alkali before food increases the secretion of HC1 in the stomach, the secretion of NaC03 in the pancreas, and the amount of acid fermentation in the lower parts of the small intestine. Given after food the converse occurs.
In several of the cases I estimated the acidity of a sample of urine passed at the time the contents of the stomach were withdrawn.
A Total Acidity.
Total Acidity.
Case.
Stomach. Urine.
Per cent. Per cent.
1. -54 -154 I- '1314 -456 II.
-2992 -0328 III.
-0547 -474 IV.
-146 -1095 V.
- 1825 -1095 The secreted, the addition of that acid was preferable to any artificial antiseptic such as creasote, which had only a local and temporary effect, while the acid if given for some time often helped to cure the condition.
